Abstract: Since its establishment around 1990, the Ecological Conditions Database (EC; GIVD ID EU-00-006) has been accumulating vegetation relevés from the Netherlands, each accompanied by at least one abiotic soil measurement (e.g. pH or nutrient availability). On 1-1-2010, the database contained 8,229 relevés, covering the period from 1936 to 2009, and representing contributions from 110 authors. The most frequently measured soil parameter is pH, with well over 5,000 entries. All the data in the database are subjected to ISO 9001 quality control. The database can be used as the starting point for estimating plant species responses to a range of abiotic variables, such as pH, groundwater table, or nitrate concentration, and for vegetation modelling (model parameterisation and validation).
Introduction
Databases of plant species occurrence in conjunction with environmental measurements can be a powerful tool in understanding ecological relations or predicting the effect of external drivers on ecological processes and species reactions (Ewald 2001 , Chytrý & Rafajová 2003 , Smart et al. 2003 , Schaminée et al. 2009 ). In this article we describe the database of plant species observations and joint abiotic measurements initially set up to cover the Netherlands. The EC Database contains a growing number of data. We are actively searching for new data to add to the EC Database including data from outside the Netherlands. The present paper will focus on the subset of data that originates form the Netherlands.
The Ecological Conditions Database (EC) was set up around 1990, initially with data used to calibrate average Ellenberg indicator values (Ellenberg et al. 1991) against measurements: thus acidity value (R) was converted into soil pH, moisture value (F) into groundwater table, and nutrient value (N) into nitrogen content of the soil or biomass (see Ertsen et al. 1998 , Wamelink et al. 2002 . We therefore amassed vegetation relevés with at least one measured soil parameter. After having fulfilled its purpose, the initial database containing about 1,000 vegetation relevés with measured soil data remained more or less dormant until the end of the millennium, although data input continued at a low rate. After 2000 it became increasingly apparent that the use of Ellenberg's indicator values has some disadvantages (Schaffers & Sýkora 2000 , Wamelink et al. 2002 , Wamelink & van Dobben 2003a , Wamelink et al. 2005 and calls were made for an indicator system for plant species based directly on measurements instead of on expert knowledge (Wamelink et al. 2002 , Witte & von Asmuth 2003 , Wamelink et al. 2003b , Smart & Scott 2004 , Wamelink et al. 2004 . The EC Database then provided the starting point for an indicator system for a range of measured abiotic variables, such as pH, groundwater table, nitrate concentration, phosphorus concentration, total nitrogen content, or chloride content.
Nowadays, the EC Database, which has grown to almost 9,000 relevés, is used not only to ascertain the responses of plant species to soil parameters, but also to estimate the ecological ranges of vegetation in various typologies, such as habitat directive types or phytosociological types (plant species associations). The data are also used for soil-vegetation modelling (for model parameterisation and validation, see e.g. Mol-Dijkstra et al. 2009 , Wamelink et al. 2009 ).
Technical description
The EC Database consists of two separate databases: one for the soil measurements and one for the vegetation relevés. The measurements, including metadata information, are stored in a Microsoft Excel file that contains columns for the relevé ID, geographic coordinates and more than 25 abiotic soil parameters (for the most important ones, see Table 1 ). 
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Soil variables, e.g. the P content of the soil, may significantly vary with the analytical methods used. Therefore, we stored data per detection method, as indicated in Table 1 between brackets. "P (CaCl2) ", for example, indicates that the phosphorus content of the soil was analysed in a calcium chloride extract. Not only differences in analytical methods can give rise to different and incomparable results, sampling techniques in the field can also cause problems. Most influencing is probably the sampling depth, since many soil variables have a gradient over the soil depth. Therefore we only collected data measured in the upper layer of the soil, mostly the top 10 or top 20 cm below surface. Our own data collection is completely standardised, with soil sampling in the upper 10 cm and standard storage and analyses. More information can be found in Wamelink et al. (2007) and in the database. More technical information is also given in the Fact Sheet and on the recently launched website of the Global Index of Vegetation-Plot Databases (GIVD; see Dengler et al. 2011) at http://www.givd.info. Several columns are dedicated to the quality control system (see quality control). Information about the original authors is stored on a separate sheet.
The vegetation relevés are grouped by authors and stored in TURBOVEG, a database management system for vegetation data (Hennekens & Schaminée, 2001) . For further processing, the relevés from different authors are combined in Microsoft Access. Soil and vegetation data are linked through relevé ID, which acts as a unique identifier. 
Number of relevés

Content
Data are collected from throughout the Netherlands, with a strong concentration of records from nature areas (Figs. 1 and  2) . Only a small subset of relevés collected along road verges are from outside such nature areas. No data were collected from urban and agricultural areas. Most of the data have been collected for other purposes and therefore the relevés are not randomly distributed over the natural areas but instead reflect the authors' research interests. Some authors have worked nationwide, others in one small area only. Some authors have made numerous relevés, others have made only a few. This is also reflected in the soil analyses: sometimes only one variable has been measured (usually pH) and sometimes many (Figs. 3 and 4) . This has some disadvantages: the database is not representative for the Dutch vegetation, not even for the Dutch natural areas. Furthermore, it is almost impossible to analyse interaction effects, as for any given pair of variables there are only few records where both have been determined. We are currently attempting to fill the gaps in the database, partly by analysing the soil samples taken in the Dutch National Vegetation Monitoring Network (LMF; Van der Peijl et al. 2000 , van Dobben & Wegman 2008 . 
Quality control
Data incorporated in the EC Database are subjected to stringent quality control. After data from a paper or electronic database have been incorporated into the EC Database, the data are checked by an independent person. Whenever possible, data incorporated in digitised form are checked against the original data on paper. Outliers are double-checked, but if no obvious errors are detected they are not discarded. After the data have been checked, a box in the Excel files is ticked. In addition, every data subset is assigned a quality code ranging from 1-4, which indicates our assessment of its reliability.
The database itself was set up under ISO 9001-2008. This guarantees the reproducible storage of the data, and storage of links to the original data. It also gives guidelines for (internal) scientific quality control of databases and reports by colleagues.
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